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Abstract
Obligatory cave species (troglobionts) exhibit a consistent suite of dramatic regressive traits 
such as the strong or complete reduction of the eyes. We have begun to study Ptomaphagus 
hirtus, the highly cave adapted small carrion beetle, which is a signature inhabitant of Mammoth 
Cave. Earlier work concluded that P. hirtus is functionally blind, but equipped with degenerate 
eye structures. Following up on molecular evidence that P. hirtus possesses a functional visual 
system, we explored the organization and development of its presumably functional but highly 
reduced lateral eyes. Using electron microscopy and immunohistochemical approaches we found 
that a single P. hirtus eye contains approximately 130 photoreceptor cells and 70 additional 
cells of yet unknown fate and function. In mature adult animals, this cell population populates a 
cuticle chamber that is covered by a single lens. Our developmental studies reveal that this lens 
is formed unexpectedly late in the life of P. hirtus. While the lenses of the compound eyes of 
surface-living insects are fully formed during pupation, in P. hirtus lens formation initiates in 
the young adult animal and takes about 12 weeks to completion. To the best of our knowledge, 
P. hirtus represents the first insect - if not animal - example in which the lens is added to the eye 
during adulthood. 
